INTRODUCTION OVER THE LAST DECADE, PROMINENT IMPERIAL HISTORIANS
have called into question the concept of simple diffusion of the fundamental values of modernity from Britain to its colonies-values such as democracy, justice, and the welfare state. They have argued that modernity and its institutions are not a simple emanation from a well-defined center, but are the result of adaptations and accommodations of British institutions confronted with the social, political, and economic organization of the countries Britain came to dominate, including Ireland, Scotland, and India. They thus imply that Britain, its modern institutions, and its empire were co-constituted. ' However, modern knowledge and its making did not figure among the domains these authors studied. This lacuna has now been partially filled by Christopher Bayly with his recent Empire and Information.2 In a move away from the coproductivist perspective of his earlier works, Bayly here surveys the complex indigenous information-gathering networks of precolonial India-ranging from gossipmongers in the bazaars, marriage makers, and midwives to astronomers, physicians, and philosophers-and the historical contingencies that led to their partial, though informal, inclusion in the surveillance systems set up by the British following their rise to power in the latter half of the eighteenth century. "The colonial information order," Bayly states, "was erected on the foundations of its Indian precursors ... reclassified and built into hierarchies which reflected the world view of the Britons."3 However, riven by mutual suspicion, distortion, and violence between the British officials and their indigenous informants, the new colonial state's intelligence systems were fragile. The whole enterprise resulted in a monumental failure when the British were caught almost completely unawares by the popular rebellions and mutinies of 1857, which almost cost them their South Asian empire.
Bayly, however, does not deal with the workings of other, more successful and resilient institutions devoted to knowledge making and dissemination on which the colonial information order equally depended. Indeed, the late eighteenth century saw the rise, both in Britain and in its colonies, of a number of field sciences that at once fed on and reinforced the colonial order, such as geographical surveying, agriculture, botany, forestry, and anthropology. 4 To be sure, Bayly does discuss debates about science and the status of scientific knowledge among learned Indians and British in the nineteenth century, but this is a second-order discussion, one step removed from the making of new knowledge.5 Moreover, Bayly's approach is inadequate for studying the development of these sciences during this period. For a start, Britons themselves were in the process of forging a national identity: to speak of a single British world view at the time, into which indigenous knowledge was incorporated, is anachronistic.6 In addition, the field sciences developed in a much tighter, more formal, and stratified institutional context than the informal networks of intelligence-gathering at the heart of Bayly's new work. Indeed, the successful functioning of these institutions presupposed the imposition of a certain authority by the state, a degree of control that was beyond the means (and ambitions) of individuals and their informal networks.7 And, although colonial institutions grew out of preexisting administrations of indigenous regimes and inherited much of their workforces, they were transformed by the new situation through mechanisms of accommodation and negotiation, producing novel forms of knowledge that were not simply linear offshoots of past practices and traditions. Study of colonial institutions thus calls for an approach that, by bringing negotiation -Christopher Alan Bayly, Empire and Information: Intelligence Gathering and Social Communica-and coproduction back to center stage, accounts for the complex character of knowledge making and circulation during this period-an approach closer to Bayly's earlier works as well as to recent work in the history and sociology of science. From the mid-eighteenth to the mid-nineteenth centuries, the Indian subcontinent played an important and active role in this coemergence inasmuch as it became a space for multiple cultural encounters in the context of empire: encounters between different groups from the British Isles, and between them and different sectors of the subcontinent's own population. Corresponding to these two different types of encounters, the first part of this essay, situated mainly in Calcutta, presents the specificities of scientific practices and the circumstances that led to their institutionalization. The second focuses on one institution-the Survey of India-to show its hybrid nature and the coproduction of geographical knowledge that emerged.8 I shall conclude by addressing questions related to the nature and scope of the knowledge produced in the co-construction of modernity across the globalized space of empire.
THE EAST INDIA COMPANY, CALCUTTA, AND THE COLLEGE
Direct contact between England and India dates from the establishment of the English East India Company in 1600. Coming to participate in the lucrative spice and luxury commodity trade, the English initially represented no more than a few hundred civilians and a couple thousand troops. Even at the apogee of empire in the twentieth century, the British presence in India never exceeded a few tens of thousands of civilians, a number at all times too small not to rely heavily upon autochthonous intermediaries for most administrative and technical tasks.9 In fact, from their arrival in the subcontinent, a collaboration was established between the British and segments of the region's population: banians (bankers) and munshis (interpretersecretaries), and skilled workmen like weavers, jewelers, carpenters, shipbuilders, and sailors. In the face of inter-European rivalries in the second half of the eighteenth century, especially vis-a-vis the French, this collaboration extended to the establishment of an army that included indigenous troops, artificers, and gunsmiths.
The conquest of Bengal in 1757 put the British firmly on the road to territorial and political power. However, consciousness of this new role was slow in coming for, in the years that followed, East India Company officials devoted their attention to unbridled personal profiteering through looting and extorting exhorbitant taxes from the local peasantry. But after ten million lives had been lost in the space of three years-victims of a famine that was a direct consequence of the ruthless policies of the company's servants-parliament in Britain pressured the company to establish more orderly and permanent forms of exploitation and government.
So it was that Warren Hastings, governor-general of Bengal from 1772 to 1785, received orders from London to take over the whole civil administration of the If the classicists were mainly trained in the English public schools and at Oxford and Cambridge, men of science, law, and medicine were mostly trained either in the dissenting academies or in the Scottish and Dutch universities.'8 Indeed, in Scotland's more egalitarian Presbyterian tradition, many more men went to university than in England, and at a much earlier age. Moreover, Scottish education, both at school and university, was much broader than in England, covering (besides Latin and Greek) history, navigation, geography, mensuration, and natural and moral philosophy.19 However, Scotland itself did not have the capacity to absorb its qualified workforce, which consequently emigrated to England and beyond.20 A large number 16 In the following decades, new methods for the reproduction of maps were developed for use in the Survey of India. For instance, the first-ever use of lithography in map printing was in Calcutta in 1823. 40 The adaptation, maintenance, and repair of instruments often involved modifications of their structure and protocols for use, and hence recalibration. For instance, the English perambulators were found to be "flimsy, bad in principle, and incapable of working except on a smooth road or bowling green; across country they go to pieces in a mile or two."4' In the 1780s a Captain John Pringle of the Madras Infantry designed an instrument that was more resilient and better suited to the stature and gait of Indian lascars (footmen). By the mid-nineteenth century, the instrument, having undergone continuous modification, was still in use, but was very different in looks and operation from its English cousin. 
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Novel survey methods had at times to be forged for terrains and circumstances that precluded the use of standard techniques-the mapping of central Asia in the 1 860s using the rigorously calibrated pace of Indian surveyors is a good example.42 Indeed, so distinct were the practices of the Survey of India that when, in 1851, the Thomason Engineering College was established in Roorkee (northern India) to train surveyors, an entirely new manual had to be written, for "scarcely any of the English works on Geodesy extant, touch on, or afford any practical insight into, the system of Survey, as carried on and as peculiarly applicable to this country.43 More than half the book was written by Radhanath Sikhdar, the survey's chief computer.
CONCLUSION
Beyond pointing to the inadequacy of the diffusionist, confrontationist, and "reordering of traditional knowledge" approaches to the spread of Western science, the case of India stresses the complexity and reciprocity involved in the construction of modern science, even in the asymmetrical colonial situation. It also points to the active role that the heterogeneous knowledge networks developed in India played in the forging of a British identity and research-and-teaching tradition in the early nineteenth century, a role that needs to be worked out in much greater detail than the scope of this essay allows.
However, the perspective adumbrated here implies an apparent paradox. As pointed out above, the material practices of the Survey of India differed in crucial ways from those of the Ordnance Survey of Great Britain and Ireland. Yet the knowledge produced out of these differing practices and protocols could be rendered commensurable and placed on the same map. How does the switch from these local practices to universal science operate?
In order to answer this, one has to distinguish between two aspects of science: its material and social practices on the one hand, and the knowledge to which they give rise on the other. While the former are always local-mapping procedures and protocols, for instance, have varied, and indeed continue to vary, between countries institutions, and even individual laboratories-knowledge is made universal through a series of mediations, measurement and its calibration being among them. It is through calibration that instruments or techniques developed in a given place can be compared with those developed in another place, that the results obtained through one set can be compared with those obtained through another set-and thus that contemporary science can claim to be universal.44 In the case of the Indo-British surveys of India, it was precisely this operation of calibration that allowed data collected through such varied methods as Rennell's translation of tabular data and Reynold's assistants to be legitimately incorporated into a single map of the subcon-tinent, which in turn could be commensurated with other local, regional, and national maps into one of the world.
However, a word of caution needs to be immediately spelled out: if Indians and Britons mobilized and transformed their specialized practices for the common resolution of problems, this does not mean, as some historians have recently argued, that they participated equally in a dialogic process in an idyllic "commonwealth of letters."45 On the contrary, the kinds of knowledge discussed in this essay could only be constructed and sustained within a strong framework of formalized institutions with their imperatives of teamwork and a stratified division of labor. Hence, while the British and Indians collaborated in the making of new knowledge, their respective specialized practices were distinguishable and perfectly well hierarchized in the formal structures of teaching establishments, like the College of Fort William, and of science-dependent administrative organizations, like the Survey of India, creating a commonly made knowledge while creating different identities.
